Abstract. Sufficient conditions are given for a mapping to be γ -G inverse differentiable. Constrained implicit function theorems for γ -G inverse differentiable mappings are obtained, where the constraint is taken to be either a closed convex cone or a closed subset. A theorem without assuming the γ -G inverse differentiability in a finite-dimensional space is also presented.
Introduction
This paper is concerned with the concept of γ -G inverse differentiability as defined in Ref. 1 and with implicit function theorems for γ -G inverse differentiable mappings.
It is known that the classical implicit function theorems and open-mapping theorems need the (single-valued) function to be Fréchet differentiable and the derivative to be surjective. Although the Fréchet differentiability can be verified readily in some applications and has received much attention, these results cannot be applied if the function is not Fréchet differentiable or is set-valued. Recently, there have been many publications concerning nonFréchet differentiable problems in which several alternatives to the Fréchet differentiability are used. The first alternative is naturally the Gâteaux differentiability (see Refs. 2-5). The second alternative is to consider set-valued derivatives, including strict prederivatives (Refs. 6 and 7) and high-order set-valued derivatives (Ref. In this paper, first we provide new sufficient conditions for a mapping to possess a γ -G inverse derivative (here, we extend the definition to include setvalued mappings). It is shown that many differentiability conditions used for open-mapping or implicit function theorems, including linear approximation and the set-valued derivative, lead to the γ -G inverse differentiability. Then, we apply this differentiability concept and Ekeland's variational principle to consider the implicit function problem for set-valued mappings. The results obtained cannot be derived from the open-mapping theorems obtained in Ref. 1 due to the setting. We present also a theorem in finite-dimensional spaces without using the γ -G inverse differentiability.
γ -Gâteaux Inverse Differentiability
Given a metric space X with metric d, let 
For two normed spaces X, Y , we let L(X, Y ) denote the space of all bounded linear operators from X to Y endowed with the operator norm.
Y be a set-valued mapping, and let x 0 ∈ Dom(F ), γ ≥ 0. We say that F possesses a γ -Gâteaux inverse derivative (x 0 ) : Y → X at x 0 if, for every y ∈ Y and sufficiently small h > 0 with x 0 + h (x 0 )y ∈ Dom(F ), we have 
